The concentrations of metals, Cd, Cu, Fe, Mn, Ni, Pb, and Zn were determined in some lagoons to establish the level of metal pollution. The lagoons studied were Alvarado lagoon, Veracruz; San Andres lagoon, Tamaulipas; and Terminos lagoon, Campeche. The concentrations were determined in water, oyster (Crassostrea virginica), and sediments. Metals were accumulated in either oysters or sediments. Cu and Zn were higher in oysters and Fe and Mn were higher in sediments. The results in water samples were compared with the limit established by the Secretaria de Ecologia and Desarrollo Urbano Report and briefly discussed. -Environ Health Perspect 1 03(Suppl 1): 33-34 (1995) 
Introduction
Metal concentrations in the environment are controlled by various processes such as adsorption onto particle surfaces, coprecipitation with solid phases, and cycles of micronutrients (1) . High concentrations of metals are generally found in coastal zones due to the fluvial and industrial effluents. Once metals are in the coastal water, they either concentrate in sediments and organisms or remain in the water column, depending on physicochemical conditions: salinity, temperature, particle size, and pH, and on physiological conditions: sex, age, and growth (2) . Therefore, to understand the role of metals in biochemical and geochemical processes, it is important to determine their concentrations in water, organisms, and sediments.
For the past several years, we have been interested in determining trace and heavy metal concentrations in lagoons in Mexico to establish levels of metal pollution (3) (4) (5) (6) (7) . The lagoons studied were San Andres lagoon, Tamaulipas; Terminos lagoon, Campeche; and Alvarado lagoon, Veracruz. These lagoons are in the south of the Gulf of Mexico (Figure 1) 994-2742. proximity to present and proposed industries. In the present article, we summarize the concentration of metals -Cu, Cd, Fe, Mn, Ni, Pb, and Zn-in water, oyster (Crassostrea virginica), and sediments of these lagoons. The results in the water column are compared to the limit established for coastal water of Mexico, SEDUE (8).
Materials and Methods
The detailed procedures for samples collection and analysis are given elsewhere (5-7). In brief, the water samples were taken in Van Dorn bottles previously soaked in aqua regia. All samples were filtered through 0.45 pm filters (Millipore Corporation) and stored in 1000 ml plastic bottles containing 1 ml of concentrated HN03 to acidify the samples to pH 1.6 to 2.0. Metal concentrations in these samples were analyzed by the ion exchange column technique (9) .
The oysters were collected manually, stored in plastic bags and frozen at 200C. The complete animals (without shell) were freeze-dried, the sample size usually being 1 g. Extractions of metals were performed using acid digestion bombs (with a teflon cup) with 3 M HN03 and HCl (10) .
The sediment samples were carefully taken with an acid-washed plastic spatula from the surface 4 cm central portion of the grab to avoid contamination, placed in plastic bags, and stored frozen. One-to two-centimeter strata were analyzed. The metals in sediments were digested successfully with HCl, HN03, HC104, HF, and heated at total dissolution (11 zinc are either lower than or equal to the SEDUE limit. Lead concentration in San Andres lagoon is somewhat higher than the value reported in SEDUE. The higher lead is related to an anthropogenic input in the San Andres lagoon (5).
Metal concentrations, except zinc, in oysters of San Andres lagoon are lower than in Terminos lagoon ( Table 1 ). The discharges of oil industries and of the Usumacinta-Grijalva river system (the largest in Mexico and second largest in Gulf of Mexico) influence the coastal water of Terminos lagoon and may be responsible for high accumulation of metals in oysters. Table 1 summarizes metal levels in sediments of Alvarado and San Andres lagoons. Metal concentrations were higher in Alavarado than in San Andres lagoon. This is related to adsorption of metals on iron-enriched sediment particles (14) .
Metal concentrations in water, organisms, and sediments of San Andres lagoon indicate that Cd, Ni, and Pb are equally distributed between oyster tissue and sediments, while Cu and Zn accumulate more in the oyster than in sediments. The active uptake of Cu and Zn by oyster is known (15) . As expected, we have found higher concentrations of Fe and Mn in sediments than in oysters (14) . Work on measurements of metal concentrations in Alvarado and Terminos lagoons is in progress to make a similar comparison.
